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FINAL REJECTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/01/07 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 8, 15, 21 and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sun et al. (US 6,091,537) in view of Wilson (US 5,940,113). 

With regard to claim 1 , Sun et al. discloses a micro-optic light emitting array 
comprising a plurality of vertical cavity surface-emitting lasers (VCSELs), wherein each 
vertical cavity surface-emitting laser (65) emits a laser beam focused with a micro-optic 
element (microlens 12) (Figs. 2-3), and wherein the plurality of vertical cavity surface- 
emitting lasers are arranged in a two-dimensional configuration of rows and columns 
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that area staggered along the process direction (the vertical cavity surface-emitting 
laser 65 and the microlens 12 are arranged in a one-to-one configuration, and the whole 
assembly is staggered two-dimensionally) (col. 1, lines 44-56) (col. 5, lines 7-10). 

With regard to claims 8, 15 and 21, Sun et al. discloses a xerographic printing 
system (Figs. 4-5) comprising a laser printbar assembly including a plurality of micro- 
optic emitting arrays including a plurality of vertical cavity surface-emitting lasers (65), 
wherein each vertical cavity surface-emitting laser (65) emits a laser beam focused with 
a micro-optic element (microlens 12) (Figs. 2-3), and wherein the plurality of vertical 
cavity surface-emitting lasers are arranged in a two-dimensional configuration of rows 
and columns that area staggered along the process direction, and (the vertical cavity 
surface-emitting laser 65 and the microlens 12 are arranged in a one-to-one 
configuration, and the whole assembly is staggered two-dimensionally) (col. 1, lines 44- 
56) (col. 5, lines 7-10), a photoreceptor (150, Fig. 4 or 260, Fig. 5), which receives said 
emitted light and holds a charge image (col. 4, lines 7-8 and 43-44), and xerographic 
developer for applying toner to the charged areas (the developer is inherent to any 
xerographic printing system). 

However, Sun et al. does not explicitly disclose the two-dimensional configuration 
of the vertical cavity surface-emitting laser array having at least three rows and columns 
that are diagonally staggered in a parallelogram pattern, and wherein the acute angle 
between the column and the process direction (6) of the parallelogram. pattern is defined 
by the following formula: 0 = arctan(d/(r Np)), wherein d is the distance between 
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columns of emitters, r is the distance between rows of emitters, and Np is tlie number of 
beams per column. 

Wilson discloses a light bar print head comprising a high-resolution, two- 
dimensional VCSEL array having three rows and columns that are diagonally staggered 
in a parallelogram pattern to improve the VCSEL density as well as to improve the 
resolution of the printing system (Fig. 9) (col. 5, lines 45-62), the VCSEL array 
comprising three rows and three columns, the columns being extended in the process 
direction and being arranged such that the line connecting the VCSEL elements in the 
columns foms an acute angle 0 with respect to the process direction and that: 

tan e = d / (r.Np) OR 9 = arctan (d/(r Np)) 
given d is the distance between columns of the VCSEL elements, r is the distance 
between rows of the VCSEL elements, and Np is the number of beams or VCSEL 
elements per column, i.e. Np = 3. 




FIG. 9 
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It would have been obvious at the time the Invention was made to a person 
having ordinary skill in the art to arrange the micro-optic light emitting array of Sun et al. 
into a two-dimensional VCSEL array having three rows and columns that are diagonally 
staggered in a parallelogram pattern as taught by Wilson. The motivation for doing so 
would have been to improve the VCSEL density as well as to improve the resolution of 
the printing system as suggested by Wilson. 

With regard to claim 2, Sun et al. discloses the diameter of the microlens to be 
100 pm and the Full Width at Half Maximum of the emitted laser beam at the VCSEL to 
be 3.2 pm, but fails to teach the diameter of the microlens to be about 2.5 to 4.0 times 
larger than the Full Width at Half Maximum of the emitted laser beam at the microlens 
as claimed. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to set the diameter of the microlens with respect to the Full 
Width at Half Maximum of the emitted laser beam at the microlens at the claimed range, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Alter, 105 USPQ 233. 

With regard to claims 25 and 26, Sun et al. teaches: 

• the xerographic printing system having no overlap of the micro-optic focusing 
element (Figs. 4-5), 

• the xerographic printing system comprising a raster output scanner or ROS (col. 
1, lines 51-53). 
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4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et 
al. in view of Wilson, as applied to claim 8 above, and further in view of Kwak (Pub. No. 
US 2004/0120376). 

Sun et al., as modified by Wilson, discloses all the basic limitations of the claimed 
invention except for the lasers within a particular array being switched on at different 
times. 

Kwak discloses a two-dimensional vertical cavity surface emitting laser array for 
use in a printing system or a laser scanner (paragraph [0005]), wherein the light emitting 
source assembly is configured so as each VCSEL has an independent electrode such 
that one VCSEL is driven independently from an adjacent VCSEL (paragraph [0013]). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide independent electrodes to the VCSEL 
assembly in the device of Sun et al. as taught by Kwak. The motivation for doing so 
would have been to allow the laser driver to easily address each light-emitting element. 

5. Claims 1,15-16 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fork et al. (US 6,121,983) in view of Wilson. 

Fork et al. discloses xerographic printing system comprising a laser printbar 
imager assembly (VCSEL printbar 101) (Fig. 2) including a plurality of micro-optic light 
emitting arrays (115) including a plurality of vertical cavity surface emitting lasers 
arranged in a two-dimensional configuration, wherein each vertical cavity surface 
emitting laser emits a laser beam focused with a micro-optic element (210), a 
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photoreceptor (178, Fig. IB), which receives said emitted light and holds a charge 
image, and xerographic developer (not shown), which applies toner to charged or 
uncharged areas of said photoreceptor produced by exposure to emitted light from the 
laser printbar imager assembly (col. 1, 14-22) (col. 5, lines 16-33). 

Fork et al. fails to teach the plurality of vertical cavity surface emitting lasers 
being arranged in a two-dimensional configuration of at least three rows and columns 
that area diagonally staggered in a parallelogram pattern along the process direction, 
and wherein the acute angle between the column and the process direction (6) of the 
parallelogram pattern is defined by the following fomnula: 6 = arcfan(d/(r Np)), wherein d 
is the distance between columns of emitters, r is the distance between rows of emitters, 
and Np is the number of beams per column. 

Wilson discloses a light bar print head comprising a high-resolution, two- 
dimensional VCSEL array having three rows and columns that are diagonally staggered 
in a parallelogram pattern to improve the VCSEL density as well as to improve the 
resolution of the printing system (Fig. 9) (col. 5, lines 45-62), the VCSEL array 
comprising three rows and three columns, the columns being extended in the process 
direction and being arranged such that the line connecting the VCSEL elements in the 
columns fomns an acute angle 6 with respect to the process direction and that: 

tan e = d / (r.Np) OR 0 = arctan (d/(r Np)) 
given d is the distance between columns of the VCSEL elements, r is the distance 
between rows of the VCSEL elements, and Np is the number of beams or VCSEL 
elements per column, i.e. Np = 3. 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to arrange the micro-optic light emitting array of Sun et al. 
into a two-dimensional VCSEL array having three rows and columns that are diagonally 
staggered in a parallelogram pattern as taught by Wilson. The motivation for doing so 
would have been to improve the VCSEL density as well as to improve the resolution of 
the printing system as suggested by Wilson. 

With regard to claim 16, Fork et al. further teaches the photoreceptor being 
placed where the beams of at least some of the plurality of vertical cavity surface 
emitting lasers overlap (col. 9, lines 55-60). 

With regard to claims 22-24, although Fork et al. teaches the placement of the 
photoreceptor being set such that the spacing of the projected spots on the surface of 
the photoreceptor is regular to within 10% of the pixel size, Fork et al. does not disclose 
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the raster spacing, e.g., projected spots spacing, being eitfier equal to 50% or greater 
tlian 50% but less than 90% intensity spot diameters or spot sizes. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
locate the photoreceptor such that the raster spacing being either equal to 50% or 
greater than 50% but less than 90% intensity spot diameters or spot sizes as claimed, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fork et 
al. in view of Wilson, as applied to claims 15-16 above, and further in view of Kwak. 

Fork et al., as modified by Wilson, discloses all the basic limitations of the 
claimed invention except for the xerographic printing system being a laser multifunction 
system. 

However, it is old and well known in the art the xerographic printing system can 
be used as a laser multifunction system as evidenced by Kwak, which discloses a 
vertical cavity surface emitting laser for use in a printing system or a laser scanner 
(paragraph [0005]). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide independent electrode to the VCSEL assembly 
of Fork et al. as taught by Kwak. The motivation for doing so would have been to allow 
the laser driver to provide a versatile scanner/printer system. 
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Response to Arguments 

7. Applicant's arguments filed 10/01/07 have been fully considered but they are not 
persuasive. 

Applicant argued that "Wilson does not teach or suggest a parallelogram having 
a vertical angle determined through the formula recited in the claimed invention". The 
examiner respectfully disagrees. Wilson discloses in Fig. 9 a light bar print head 
comprising a two-dimensional VCSEL array having three rows and three columns that 
are diagonally staggered in a parallelogram pattern, the columns being extended in the 
process direction and being arranged such that the line connecting the VCSEL 
elements in the columns forms an acute angle 6 with respect to the process direction 
and that: 

tan 0 = d / (r.Np) ■ OR 9 = arctan (d/(r Np)) 
given d is the distance between columns of the VCSEL elements, r is the distance 
between rows of the VCSEL elements, and Np is the number of beams or VCSEL 
elements per column, i.e. Np = 3 (See also the reproduced Fig. 9 of Wilson above with 
some explanatory annotations). 

Conclusion 

8. All claims are drawn to the same invention claimed in the application prior to the 
entry of the submission under 37 CFR 1.114 and could have been finally rejected on the 
grounds and art of record in the next Office action if they had been entered in the 
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application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE 
FINAL even though it is a first action after the filing of a request for continued 
examination and the submission under 37 CFR 1.1 14. See MPEP § 706.07(b). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

HAI PHAM 
PRIMARY EXAMINER 

October 28, 2007 



